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(54) ION SOURCE 
(57)Abstract: 

PURPOSE: To increase a desired ion beam current 
without heightening arc discharge voltage. 
CONSTITUTION: A burnous ion source is one in which a 
filament 2 and a reflecting electrode 5 are installed on 
the opposite to the direction of a magnetic field and a 
filament shield 9 is installed to prevent stains of a 
filament field through 3 which insulates and holds the 
filament 2. The filament shield 9 with high sputtering 
efficiency in a plasma producing chamber 1 is made of a 
material containing desiring kinds of ions. Moreover, the 
filament 2 is bent in the direction to which ion is drawn. 
Consequently, plasma density can be heightened locally 
near an ion drawing outlet 8 and at the same time the 
component ratios of desiring types of ions in the plasma 
can be increased efficiently. 
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X^XvfbL, X7Xv4/$f + y/^ Mfhft ^^. 
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[0 0 l 5] ffll*S2©ai5Uc«S-i'*yiRtt > ^-^-y 
?lta L^rpji:itX-rs^in]©{S|?^X7Xv4^+ > 
^Ort»c»*r*BW»j«#«t, ±l2IStW©^fSj{c 
fllRlLT, X^ Xv^fig^ -v >y ^ (ilfegigptft i^T 

ti^(c«isnfc«it'X 7 xv4^f t y/^icf 
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«fk, &W*)®.<D7j ; 7>LyYft®nft 
*^»v»fc^fc, iSgcr»7-c^p<y HcMjntffiE 2 

C0 0 18] »*«2©l8WO««fc«tntf, X^Xv 

£t>\ 77X-?£.i£3'*y,mc&i&-£tircmft<DJjfa 
^^[RjLT^te>nTV^cr>T% 7-< ^;>< > h ^g&ffll 
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to o 2 o] a 
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[0 0 2 1] ±iB7^v^yh7-C-K^;b-3<D-jR 
W&SjsKtt, 03tC^-rj;9(C. €iJ7fy^>^^ 
#<Dra^^SS<D7t'-KX;l/-3 1 t, TJl^i-m 

5„ ±§27^ — FX;!/— 3 Hi, ^C»l477foJ(C7^7^ 
^K2^Ji^^fei6©»iifL3 1 a^WfSfcg 
t, *®-JSg|5K:{4±IB^-y h 3 3 irS^fS^gBS 

io /*«w&j*sftTvs. ±mmv y?z z a, 7^- 

K7JI/-3 1©*5>»3 1 btf^SftT^fcV^fc 
'< l ©MS 1 a KSW*nfc7-f- K^;I/-fflJLfc*W 

-3©77Xv^7 t +y^i'\<DSf!3M^(±, ±Ett 

:o mvy?3 zimm.-£tirz74-\!X)\,-3 

IS^>y h 3 3T?«M8LTftSn* 0 ±167^-- KX;l/- 
3 l©»a?L3 1 a^ii^TX^Xv^^-^y/^i ft 

fc»A*n*7>T7^>h2tt, iimmvy^zz^ 

[00 2 2] (lit, ±E©«|«T?{i % 7^7^yh7^- 
KX;l/-3(C^3l/>T, mmVy^3Z(D^mCt^ i-y 
3 h3 3<9«ffiD^ 7^-KX;l/-3 1 ©WSffit, HI 
Hi afcs^Sftfc7*-Kx;l/-fflJL©?LgfcfcH* 

DtffitUtMGs fflOSl at7^-FX;l/-3 1 i:©^ 
0«PFfifcftoTL*3. ±IB^yy^3 2tD^ffi 
C^7--y h3 3cDCffiD(i, ttM&J'hZ ^<DT*->E> J: o i: 

7 -r - K xyl/- 3 l St>*fflijg i a j^Bfifik: a * 

«fc o T^® C ^ijgffiD *^ns 0 
[0 0 2 3] ^CT% mmi a^7^-KX;l/-3 1 i 
OlfflO|ft«tt*iaf*«fci6K: % 0 4 lC7jk?£ ? (C, leu 
'J >^*3 2 ©ttBUfc^-y h 3 3 ' OSgP^fife^fc-a-S 

l *<ffi|ffl WfcK*< 5 -T, c ©P^T'jftMStM*^ est 

(±> ±!2tfe^ y >^ 3 2 ©JgaW^ 7h33' <3D^g|5(D 
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5 iCTfi? ck 9 (C . ^ «y h 3 3 0flHBfcf6ii 'J 3 2 ' 
JO 0 2 4] ±IB7*7*>h2©Pi8ilH|*cti\ K7-f 

+ £7f 7*yb2t<Dffllci^ 7^Xv£/£^ 
+ >/Mtf7*5*>h2J:9jBtffii:a:*J:3lc7- 

*«*7#««snTv**. ±E7^*>h*ai6;£ 

&*LT7*5*S'h2fc«*tf2 00 ASaWDWK* 
»UTS[7^7^^h2%inl»-rsi:Klc, 7-*«2S 

7*SALT74'v^>'h2t77Xv4^+y/^l 
fcCHKT-^ttWfcjesSftWE («*.tf- 6 0 Vg 

«) fcWiirrntf, 7-r7^yh2^5or»*?ofttfi 
KJ:S7-*iHtfl«£i;* a 

co 02 5] ±ffi7 , 7XT4j«^+>/u©rtaj 

KfcttS±327^7*>h2i:#|^«ffiBfc:Jdu ^ 
SRfS5#4 ^Lt^XYS^f l ©<|ijf£ 1 b 

*5«u 7-f7^>h2<p6ttfflsnfcS»« ; f%7^5 
^^hflKjIV^jg-rfeO-p, ant. 7-r7*fh2fcEI 
VWiL (X«7n-x^>^a{4T'tc);i/>) fcfcfrft 

[0 0 2 6] ±E7^Xv±fig^+y/^i©SH 

Mcfci^T, ±E7Y5^yh2fcK«Wi5i:*«M; 

XV^-y h Bfc J; ») % 7^7^>h2 

*»6»W*nfeJ»«W, 7^7^>h2 ££JflHi 5 
i: ©HT K 'J 7 h t"* 0 mn B tc^o T F'J 7 h Lfc± 
a2$*«^;i, hfl{acD7-i'^^y h 2S?>*£ 

C0 0 2 7] $fc, ±ffi77X ! e£j£?-*>7<ifctt, 
P^A s^©Hfl*t»*ft«»LTll^tS-&S*-7> 

BF 3 ^Olftff^^Ar^OiJEjtffl^oiia&S 

±E7-f7^>h23!p6tttij?tifcJ»*^i:« 
[0 0 2 8] m 1 C^T«fc ±8B77>C7£ja?-+ 

^xv^f-^ y/s 1 ©flawctt, ±iB-r*y?iaip 8 



ustitvs. cntcctt), x^Xv^^yAi t 
3iffi**7fc©iSK:avws«fWjBjastu cconms 

•Jlfc J: *). 7^Xv£$^ + 1 rtT>£$£ftfcX 
^X^©^*^ 'C^->5iaiP83&»&§lttHS 

[0029] ±is77Xv4fiSc^^ >vs 1 ortasic^t 

57^7^y h 2©SHffliJt«, 7^7^>h7^-K 
10 X;l/-3*7^Xv4figM^e»PSSfrs/c46(Df±^f) 
fit*feS7-f7^y h K 9*flRtf &n^S„ CCD 
7^7^yh->-;l/K9fC«, 7f 5^yh2£flpil£ 
•S-S?L9a^SSnTi3t) % 7 y 5 ^ > b 2 ©±gg|3 

yhs/-;i/K9o«fio— ot±, ^xrmnftcm. 

Ltcmn&Mi^y -T7^yf-7^- FX;]/- 3 (Difem 
SB*0*iStHi*5^W»U3S:l^«t5t1-«7^7y 
>h7*-K*/l/-3©ESfel»±«flg-cfcS. *HSg«?!J 
T'(i> c©7^^;y h->-;i/F9#, bn, b 

20 , o 3 „ m*i&B mim* '>&<£?>b (#n» 

[0 0 3 0] $/c, ±SB77X7'£j£?-+>7M©rtg$ 
30 #5b *JLtfSWSnT*$ f3 , 5 © 

tlHeT*fe§ 0 *HSSfiajT'«, C©gj«*S/— ;bK 1 0 
*«, BN, Bz 0 3 , ggV>{±B#fl^, '>4<^feB 

40 tt&Zffl&tn'Do 

[0 03 1] $/c, HI 7^7^>h7 
-c-Kx;b-3K«tS7-r7^>h2©3afffilIt4, tii 

T> 7^7^^1-2(1 7^^^>h^-;l/K9©7L9 
a ^jlLTr^Xv^M^^A^nTl/^gp^ 
^>i-y?lttJP8*^fi!c^nfc±Sl c{gO'\ffilf5,nTV> 

[0 0 3 2] ±Be©*g$tCfe^T\ «)f^7?7i:LTBF 

50 3 x{±bci 3 *m»T'(*ym&w&Lit*fe. x^ 
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F ~>-;U K 9 SttSMWiv'-;!/ K 1 0 tfX/ty £ £ 

[0033] ^-^-xs-r^y^T'ti, x^xv 
i ©WcM?nr^5y-xvn7 

M8#BKcfc!5, SMBfc^oTX^Xv*^^ 
y h 2 fc£*Mt«5 i:Sril84WlRlt F U 7 Mr£<9T\ 
X^Xvgggp^iSi/^SP^X^XvS^^-f 7 ^ y h 
^-;l/K9St>*S^@>/-;l/Kl Otc^fc^o -T&fc) 

ts, y v f 9Rrj^mmm>'~ji f i o 

f^cfct), ^&<X^Xv^#n>/$#it£ifj!ra£-e 
C0 0 3 4] 7o^>h->^h'9^Dyf 

X^Xv^tD^ny^it^ttAn-rSo 
C0 0 3 5]_l^l tfWXtUBF, #X.£ffll^ 
fcJf£\ X^XvrtHCB' , F' , BF* , BFi ' , 
BF 3 * ^<DiEf*^#fe-r§ 0 ccD^k B* *4 
$£ft57c46fi:f£, BF 3 frP.F7tSt£:3 0fc$?6&tf 
n«*?,f, X5Xv(ti©B* <D^®i&fr£a^<& 
£*U<-MLt\ F->— ;l/F9VS*f 

«fr>-/l/F 1 0*^^7^{cj;^t^n§t:n 
^fi^tCB* K45„ 7f hi/-;l/F9 

b n r« ufc*^ mmc <t o te^ni 3( 
b n e, « n 7t** i o$ o mm &Mm®% k b * * 

n«^^e, B ' <d^*^ t ^^ o C(D £?^ b 
9, x 7 xvcfK7)*Dy^it©^w^ii^^Rrti>s: 

<DX$>%, 0 

[0 0 3 6] ±lE<Dcfc9{;:fitm*i~>-;l/F 1 0£ 
^ny^^^T^^^^ S*f«^5©«®gi5 40 

£#H*LV\, f&fc^ fi£f«i5<D«Ig|5 5a<D* 

-^f i oicmm%rz?>77X-?<Dm*£< u x^x 
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[0 0 3 8] H l t^-Tcfc 5 (cX 

7^>h2 4:-r*>'?ltBDiit©|ffl(H*/hS<-r*cfc«« 

[0 0 3 9] 7^7^>F2^«(i02fC^-ru^ 

(fttii#SD ©feoKttia^sn^ fiaj^tf, 06^ 

[0 0 4 0] 7>f7^yF2%^7^;l/MlcL 
*^ #t¥S*^#vXc46tX5XvoQ7>^AW»), 
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•?±i&**yrt i <DfHmcBftt,t%v-x-?y*y h 
xv£$^ i rtfc*n^n»^6tifc7w 

K2&tfgU«l5t, 7^y.yh2£X^Xv£$ 50 
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SW7-f 7^ > h K 9 (07 j y h 2 <Dft@ 

tototcMtymtc^ft*). z<v&ft*mm<Dj*ym*'S 
2 coixmic .j: ^istc «toT $>mm(Dj* ym^ts # 

©J«#jt*itt!m*tfsc coiSS, 7-*« 

[0 0 4 8] c^xxMi, -<*ymz-r*y&Amw 

ym mi 2#gg) ^ss^jt 
bTti, ±mtmm(D-<*ymfctsi l fz>7j7*y h y 
->i') t <Dttm*BNicRz.rzmf<Dj*yM (cct* 

ti, Hl©«fcdfc7W7*yh2*-r*->3ltfiffiflKft 
ifTfeft-T, fio, F 1 Ofelnytt 

[0 0 4 9] mftiix : B F 3 
^fXgita :0.8cc/m 
7 j^tyYWM : 1 2 0 A 
7-^7*^ (7-7*JE) : 4 A (6 0 V) 
Bmmffi. (?ia«E) : 10mA (3 0kV) 
tT-Ax^.;^- : 1 5 0 k e V 

hJc43V^Tlf-Att}5Si6 0 0/iAOB' -T^-y 
^#e>nrc„ cntcWLt^ 7-f^^>h>'-;l/F<DiW 

— y«y h^*3V^Tlf-Aai!fE8 0 0/xA<7)B' ^^-y*^ 

[0050] s/c, *HS6M©-i'>i-yig{i, ti£*i:|5|i: 

<f*Cfc*»"P#» Z.Mc£ii7j7?Ly h 2^7/^-y 



13 

C0 0 5 1] afeteWWcftS-r^yJBfcl, JiiHS 

'*&l8M&fribmm?5rcibic77X'?±i£?-v y?% i 
2<D®mtLX^Z a ±E£»*«S/-;l/ K l Ofi, 7 

5>tl/c 0 2 ( 

>vS 1 rt^A L&#6aMr?fttfjfc: «fc § 7- 
*&LX-(*y\Z~L.ttBl8.tZ>$><DXhr>X, 7-Y7 30 

[00 5 3] ttUc«J:t> % 7^7^yh2$»^t 
57^ 7 ^yh7^-KX;b-30-9--rX*/jN?< 

<*rsci:*«T?*, J*y 1 i\&n8<DiE®<D77Xi'® 
>i>2©fttfa/-£^T'7'7Xvco^{fiB (»wrn 

[0 0 5 4] *H*ffi|fc««-r^>JBtt, _h|gjg 

f.-^^ctf-y^T-'f nmoin^ty h 2*mi\ my 

tl5K^B<Dlpj^{CjhfbT2S(C^:5 e fc-5(C7-f 7 ^>h 50 



(8 > ft P«W 8-2 6 4 1 4 3 

14 

©,a^M^7^7^yh(7)^g|5ic^$n, 75 X 
v(c e fcS7i'-7^>h y— ;U K9©^>y ^fc^fk-fS 

[0 0 5 5] *IIJfiffiU«:ft«-r^-yjB(!57^5y 
yh7*-KX;l/-3tt, 04Xtt0 5{c^-Tck5t x 
7^7y>h2*JfilSti-Sfe«)©JSii?L3 1 a (H3 
10 #gg) *£L*©ttM8Sfc*S>g|S3 1 b (03#I) *^ 
^nT^S7^-KX^-3 1 ±iB7^-KX/l/ 
-3 1 <0*$>«3 1 btt#©SP$)-*H5|fi»y >7*3 2 
(3 2' ) i:, ±E*s>»3 1 blc®&?ztm&Oi- 
vb3 3 (3 3' ) t*m*.. 77XvWt^l 
©ffiSfc^KS tifc 7 - KX;l/-ffl?Uc& D tttt £ti 
T7^7^>F2 i:^7Xv^ft>/N" 1 £<JDffS(7)a 

2' ) «$£::J-<yh3 3 (33' ) Qttffi&tffffe^ 

20 tlJCfcO, 7^5M>h2£:7^Xv£^ + ;//<u £ 

[0 0 5 6] ±ffi©H«Wtt, $<*-pt, *^W<DS 

[00 5 7] 

tirciKH<D^(fi|{c^(qiLTIS^Sti, ±&y* 7* yh 

*7^x^&&ffimfrzmm-?z>rctbic7^x-?3ii$,?- 
+ y, ^1, ^ r x/ ^ ^ > ±t mm *) 

[0 0 5 8] ^ti^^, S**A<^ , 7Xv*©BfS'i'* 

[0 0 5 9] H*«2<7)%BJ{c^S^^>ii(i, J^J:© 
^fc- ^«^«rSS!tii-r§7^^^yhi:^^^ 

rc«^<D^f&jtJtff6jLTIS^e.tl, X5Xv±fijc^-^> 
ti\ y-7X^r^.^^y;%(o^x\ -f*y5\matfB 

&zntc**y$\\m<Di5mcmft>nx^z>Mf8.X'h 

I -So 
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[oo6o] ztvbx, 7-f7*>b*®mumm 

[0ffi©ffi#3«] 



(9) 



8-264143 
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* [08] *58W©€-Ofl!i©||*Wk:«s^-^xi!-c* 
[09] *f8W©S5fc9J©£ttWic«3/*-**iH' 

[01 o] *mi<D2t>icm<Dmmmic&z^-i-zm 

[011] f^O/^ZS!>f*>«©»<o«IWiiiH 



[02] ±92^*yM«Mffl§©$#rE0T*&3 o 
[03] ±IS'f^yi®cD7'r^^yh7-f-Kx;b-(7) 
^*^'TMBS©»fS0t ; fe^o 
[04] ±$M*yM.(D7'< ^^>h7-f-Fx;l/-o 

[0 5] ±E-Y*>ai©7> 7^ >h7f-K^;l/-(D 

[06] ±§B-r*>as»cjitffl*ns7-f ^^yhmt<o 

[07] ±flB^*:/SfcaffiSft37^*:/hJBtt© 

[01] 

.8 v z 

\ 



2 7^7^!- 

3 7^^^>h7^-FX;l/- (^g 

5 fcttMM 
6 

7 7-**JB 

20 8 -T*>?|fflP 

9 7 y v ^ y h K (tt^j t> ^) 
1 0 KHWffiS'— ;I/ K 



[06] 



[03] 




[02] 





[04] 
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